Excellent clinical teaching is a skill that can be studied, refined, and continuously improved, just as any other procedure. Teaching in the ICU comes with unique challenges given the medical complexity of the patients, the time pressure, the diverse levels and professions of learners, and the challenges of communication at the end of life. Trainees, clinician-educators, and junior faculty can particularly benefit from learning how to optimize teaching in the ICU because being a good ICU clinician does not automatically translate to being able to transmit the knowledge and skills effectively. Moreover, ICUs have the benefit of also being staffed by interdisciplinary team members and learners such as nurse practitioners and nurse practitioner students, as well as physician assistants and physician assistant students, in addition to medical students, residents, and fellows. In the present article, teaching tips transcend professional barriers: we use the term "learner" broadly to encompass all the aforementioned types of interdisciplinary learners. This article presents the latest evidence on ICU bedside teaching and incorporates practical tips and best practices for ICU teaching.
Teaching in the ICU Environment

Teaching in the ICU: From Behaviors to Boards to Barriers
Educators seeking to influence their learners want to know how to teach in the ICU and how to equip their learners for board certification. One multicenter survey study focused on what specific teaching behaviors internal medicine residents valued in ICU attendings. They found that residents valued attendings who enjoyed teaching, expressed empathy and compassion to patients and families, explained clinical reasoning and differential diagnoses, treated nonphysician staff members respectfully, and demonstrated enthusiasm on ICU rounds.
These teaching tactics can be refined and continuously improved, making them ideal for faculty development. Beyond behaviors that educators can learn, they also need to know the targets for board certification to prepare their learners. A multidisciplinary panel of critical care education experts in the American College of Critical Care Medicine established guidelines on the specific credentials (eg, Advanced Cardiac Life Support), cognitive skills (eg, management of shock and myocardial infarction), and procedural skills (eg, central line insertion) that critical care trainees should master. However, despite the comprehensive nature of this report in describing skills and diagnoses that trainees must master, little guidance was given on educational methods; the article broadly stated that critical care trainees should master these skills through "the use of any of a number of techniques, including didactic lectures, journal club sessions, and illustrative case reports."
A nationwide study of Pulmonary, Critical Care and Sleep Medicine fellowship program directors in the United States found that bedside teaching in the ICU was the most frequent teaching method combined with informal case-based teaching sessions (91%) or didactic lectures (75%). Although bedside teaching was the most frequent teaching method used in the ICU, there is no clear standardized approach to critical care education.
However, there are barriers to consistent and effective bedside teaching in the ICU, related to both faculty and trainees. Faculty barriers include clinical workload and lack of protected time and funding, as well as the Accreditation Council for Graduate Medical Education regulations, which have consequences on resident continuity of care, attitudes, and availability for teaching. Interestingly, 63% of respondents believed that faculty had changed their approach to teaching in the ICU as a result of trainee duty hour restrictions.
In the face of these barriers, how can faculty and trainees maximize their teaching while in the busy ICU environment? The next sections focus on practical evidence-based tips and tricks to improve teaching in the ICU.
Teaching Under Time Pressure
The ICU clinical environment is extremely fast-paced, with the possibility of multiple patients decompensating at the same time; teaching, therefore, has to be timeefficient and high-yield. Previous studies have found that time pressures and high clinical workloads were the most significant barriers for faculty to change their teaching styles in the ICU. Fortunately, there is robust medical educational literature from the outpatient, ED, and inpatient settings discussing how to approach teaching in a time crunch.
Within minutes, the teacher can quickly assess the needs of individual learners by asking questions, selecting a model for rapid teaching such as the "1-minute preceptor" model, and providing quick constructive and corrective feedback on performance. This model was originally based on the five-step "microskills" framework for clinical teaching initially developed for outpatient clinic-based faculty precepting: it encourages teachers to get a commitment from the learner, probe for supporting evidence, teach general rules, reinforce correct behaviors, and correct errors. The 1-minute preceptor model and an ICU teaching example are shown in Table 1 .
Mini-chalk talks are another useful method of quick, efficient bedside teaching that eschew lengthy PowerPoint presentations in favor of brief, visual, onthe-fly teaching moments (Table 2) . On busy ICU rounds, preselecting which patients would be best for the focus of certain bedside teaching points is an effective and practical way to incorporate teaching in a timeefficient manner. Preselecting patients for high-yield teaching is frequently done in the outpatient setting, and Teach general rules "DAH can actually present without hemoptysis."
Reinforce correct behaviors
"You are right that thrombocytopenia is a risk factor."
Correct errors "But remember that the patient's platelet count is not low enough to be the sole explanation for hemoptysis in this case." "Twelve tips to improve bedside teaching" is the title of a concise and comprehensive article that describes key strategies involved in bedside teaching prior to rounding, during rounds, and following rounds (Table 3) . These twelve tips highlight intentional work to be done prior to, during, and following rounds to maximize the effectiveness of the bedside teaching encounter. Prior to rounds, the teacher needs to prepare for the session, plan the session, and orient learners to the session. During rounds, the teacher should introduce the team to the patient, model an ideal physician-patient interaction, observe trainees keenly, provide teaching points, and summarize learning points. Following rounds, the teacher is encouraged to build-in time for debriefing, feedback, and reflection, using these to prepare for the next session.
The published literature on teaching techniques specific to the ICU is more limited. Given the time barriers we have previously discussed, ICU bedside teaching has to be deliberately and carefully refined. Educators should thoughtfully consider the limited scope of a bedside teaching session and resist the temptation to over-teach. Instead, giving a brief 5-min to 15-min talk at the bedside that is relevant to current or recently admitted ICU patients may be more helpful.
Carlos et al describe a useful framework to discuss how to incorporate ICU teaching in minimal time at the bedside: the CARE framework focuses on learning climate, attention to the teaching encounter, critical reasoning, and learner evaluation (Table 4) .
Hayes et al specifically expand on teaching the "R" of the CARE framework, focusing on clinical reasoning in the ICU. They recommend explicitly teaching the cognitive science behind type 1 and type 2 systems of thinking, discussing cognitive biases and how to mitigate them, modeling and teaching inductive reasoning, using The CARE framework and the critical reasoning strategies provide learner-focused practical tips for ICU trainees and faculty alike to incorporate into ICU bedside teaching.
Teaching ICU Knowledge and Skills
Teaching Team Management
The ICU team is diverse and interdisciplinary. It may include various professionals such as pharmacy, nursing, and respiratory therapy, as well as differing learner levels from students to fellows. Lessons in communication have been learned from the airline industry. The aviation Crew Resource Management curriculum promotes cooperation and coordination of skills that parallels health care models (Table 5) . This model has been increasingly used in the quality improvement literature in health care, but it has been explored in less detail in medical education (outside of the simulation literature). Situational awareness: Active involvement of all team members to visualize and acknowledge the field Skill: Closed-loop communication helps incorporate the perspectives of all team members and allows verbal "teach-back" of actions Example: Physician: "Let's set a goal for this patient to get out of bed today." Physical Therapist: "Agreed, I'll make it a goal to at least mobilize the patient out of bed to chair once today." Physician: "Yes, thank you for clarifying." chestjournal.org achieve mastery. Some training programs have adopted required communication training during ICU rotations and have found improvement in residents' perceived skills and positive family member responses. Bhang and Iregui recommend that family meetings be structured on the foundation of a relationship of trust, framed by the patient and family explanatory models as well as the medical facts, and supported by collaborative decisionmaking (Fig 1) .
Hinkle et al provide a series of tips focusing on communication skills for difficult conversations in a clinical situation, which are particularly applicable to the ICU setting. They recommend assessing the learners' baseline communication skills as well as their understanding of the clinical situation and then matching the learners' educational needs with their assigned roles in the difficult conversation. Prior to a family meeting, the meeting agenda should be reviewed with the learner; the instructor should prepare for the meeting by discussing the learner's individual goals and reviewing pertinent communication skills ahead of time. Once in the meeting itself, the patient and family should be informed that the trainee will lead the meeting, and the instructor should actively observe and take notes during the encounter. It is important to avoid interruptions yet be prepared to step in if needed. Following the encounter, the learner should be debriefed, providing opportunities for reflection and corrective feedback, while making an action plan for the future.
Teaching Procedural Skills
Teaching procedures in the ICU is also an important part of the educational experience. A six-step framework for teaching of procedural skills can help the instructors best communicate the information (Table 6 ). First, learners have to acquire the cognitive knowledge about the procedure through learning about it in didactic lectures and observing the procedure itself. The learner then ideally should practice the procedure using simulation and prove competency prior to performing the procedure on a patient. The learner then graduates to performing the procedure on the patient while being observed by the teacher. Continuing practice helps maintain these skills. This "learn, see, practice, prove, do, maintain" framework is easy to implement even in the busy ICU and goes beyond the simple "see one, do one, teach one" model.
Conclusions
ICU bedside teaching is a formative experience for physicians and professionals. The ICU environment is conducive to teaching critical thinking skills and demonstrating key communication skills such as empathy. For bedside teaching to remain valuable, we encourage educators to pay attention to details throughout the rounding process (prior to, during, and following rounds). Educators frequently perceive that time is the biggest barrier to ICU teaching; we therefore have highlighted tactics for teaching "on the fly" that are high value, such as the 1-minute preceptor and use of mini-lectures. In the ICU specifically, the CARE teaching framework focuses on learning climate, attention to the teaching encounter, critical reasoning, and learner evaluation. These proven successful strategies will hopefully inspire instructors to practice continuous quality improvement of their teaching skills.
Acknowledgments
Financial/nonfinancial disclosures: None declared. 
